The human immunodeficiency virus (HIV) pandemic affects alarming numbers of people around the world. For more than 20 years, national HIV/acquired immunodeficiency syndrome (AIDS) surveillance data have demonstrated that non-Hispanic black people are disproportionately affected by HIV in the United States. [1] [2] [3] [4] These numbers have remained constant despite national efforts to prevent transmission in this population. [5] [6] [7] Analysis of national HIV surveillance data has also shown that the percentage of annual HIV diagnoses among foreign-born people in the U.S. is growing. 8, 9 Despite this increase, few studies have examined HIV rates among the foreign-born black population. [10] [11] [12] [13] More importantly, few studies have examined HIV-transmission risk factors among foreign-born black populations, which may differ from those among native-born black populations. Models examining social determinants of health include community and societal characteristics as a component. 14, 15 Multiple studies have shown the plausibility of a causal affect between community and societal characteristics and health outcomes. 14 An understanding of the differences among U.S. black people of different national origins is needed to guide development of effective health interventions for these groups.
The Centers for Disease Control and Prevention (CDC) provides national population-based monitoring of the HIV epidemic in the U.S.; however, data for native-and foreign-born black populations are typically combined in surveillance reports. These aggregate data may mask important variations in the epidemiology of HIV among black people, related to place of birth. Using data from CDC's national HIV surveillance system, we examined differences in annual rates of HIV diagnosis, distributions of demographic characteristics and HIV-transmission risk factors, late diagnoses of HIV infection, and survival after an AIDS diagnosis for native-and foreign-born black people.
METHODS
We analyzed data reported to CDC for adults and adolescents diagnosed with HIV infection (with or without AIDS) from 2001 to 2007. Through the national HIV surveillance system, CDC collects HIV surveillance data in collaboration with state and local partners. Laboratories, physicians, hospitals, and other healthcare providers are required to report cases of HIV infection and AIDS confidentially to designated health departments, which transmit case report data to CDC. For this study, we used data from 33 U.S. states (Alabama, Alaska, Arizona, Arkansas, Colorado, Florida, Idaho, Indiana, Iowa, Kansas, Louisiana, Michigan, Minnesota, Mississippi, Missouri, Nebraska, Nevada, New Jersey, New Mexico, New York, North Carolina, North Dakota, Ohio, Oklahoma, South Carolina, South Dakota, Tennessee, Texas, Utah, Virginia, West Virginia, Wisconsin, and Wyoming) that have been reporting HIV diagnoses for at least four years-long enough to evaluate trends. The data in this article are estimates derived from cases reported through June 2008, with statistical adjustments made for reporting delays and for cases with missing risk-factor information. [16] [17] [18] We classified cases according to transmission category-the risk factor through which HIV was most likely to have been transmitted-based on CDC's hierarchy for HIV surveillance. The transmission categories included male-to-male sexual contact, injection drug use (IDU), combined male-to-male sexual contact and IDU, high-risk heterosexual contact, and other. 19 The "other" category includes mother-to-child transmission; hemophilia; receipt of transfusion of blood, blood components, or blood products; and risk factors not reported or identified. People with more than one reported risk factor were classified in the transmission category listed first in the hierarchy.
For geographic analyses, we used categories defined by the United Nations and listed in its annual Demographic Yearbook. 20 
Study sample
We examined diagnoses of HIV infection (with or without AIDS) made from 2001 to 2007 among adults and adolescents (aged 13 years) whose race was reported as "black or African American" and ethnicity as "not Hispanic or Latino." Data do not include people who are of multiple races. We categorized people born in one of the 50 states or the District of Columbia as native-born. People born outside of the U.S. and its dependencies (American Samoa, the Commonwealth of the Northern Mariana Islands, Guam, Puerto Rico, and the U.S. Virgin Islands) were classified as foreign-born. Of a total 124,213 black adults and adolescents diagnosed with HIV from 2001 to 2007, 24,041 (19.4%) did not have complete information on country of birth and were excluded from the analyses. We also excluded people born in U.S. dependencies (159 cases, ,1%). A total of 100,013 cases were included for analysis.
Data analysis
We conducted five sets of analyses for HIV-infected native-born and foreign-born black people. First, we examined the number and percentage distributions of HIV diagnoses, by selected demographic and geographic characteristics and by HIV-transmission risk factors. Second, to examine trends over time, we used linear regression to determine the estimated annual percentage change (EAPC) in HIV diagnoses from 2001 to 2007. Third, we calculated HIV diagnosis rates for native-and foreign-born black people aged 18 years for 2007 using data from the U.S. Census Bureau's 2007 American Community Survey. 21 Fourth, we examined differences in late diagnoses of HIV infection among native-vs. foreign-born black people by comparing the distribution of individuals diagnosed with HIV infection from 2001 to 2006 who were diagnosed with AIDS within one year. Finally, for adults and adolescents diagnosed with AIDS from 1996 to 2003 in the 50 states and the District of Columbia (143,753 cases), we used the standardized Kaplan-Meier survival method to estimate the probability of survival for one year and for three years, by gender, age, transmission category, and diagnosis year. 22 Cases were followed up through December 31, 2006 ; however, deaths were allowed to be reported through June 30, 2008, to account for reporting delays. We assigned a follow-up time of 15 days to cases with AIDS diagnosis and death within the same month.
RESULTS

Demographic characteristics
From 2001 to 2007, in the 33 U.S. states we studied, an estimated 100,013 cases of HIV infection were eligible for analysis, based on the availability of country-of-birth information. Of these, 88.3% (88,293) were native-born and 11.7% (11,720) were foreign-born. There were significant declines (from 15,429 in 2001 to 13, 189 in 2007) in annual HIV diagnoses among native-born black people (EAPC: -5.5%; 95% CI -5.9, -5.0); however, changes were small among foreign-born black people, with a 1.3% annual decrease (from 1,736 in 2001 to 1,595 in 2007; 95% CI -2.6, -0.1).
In Table 1 (Table 1) . Compared with foreign-born black males, a higher percentage of native-born black males had an HIV diagnosis attributed to male-to-male sexual contact (54.6% vs. 33.2%; p,0.001), as well as combined male-to-male sexual contact and IDU (5.0% vs. 1.8%; p,0.001).
HIV diagnoses attributable to high-risk heterosexual contact accounted for the highest percentages of HIV diagnoses for both native-born and foreign-born black females; however, the percentages were significantly higher among foreign-born black females (92.9% vs. 79.5%; p,0.001). HIV exposure through IDU was lower among foreign-born than native-born black individuals for both males (7.3% vs. 17.3%; p,0.001) and females (5.7% vs. 19.8%; p,0.001).
Comparing rates of HIV diagnosis in 2007 for adults aged 18 years, by place of birth, we found that foreignborn black people had a slightly higher HIV diagnosis rate (81.4 per 100,000) than native-born black people (78.9 per 100,000); however, differences were seen in rates by gender and U.S. or world region of birth. Native-born black males had the highest HIV diagnosis rate (115.0 per 100,000); however, the diagnosis rate for foreign-born black females (78.8 per 100,000) was nearly equal to that for foreign-born black males (84.2 per 100,000) and considerably higher than the rate for native-born black females (48.0 per 100,000).
Geographic distribution
From 2001 to 2007, most of the study group in the 33 states resided in the South (65.1% of native-born and Table 2) .
HIV diagnoses occurred at a younger age among black people born in Africa compared with those born in the Caribbean. The majority of black people born in Africa were aged 30-39 years at HIV diagnosis; most of those born in the Caribbean were aged 40-49 years at diagnosis (41.4% and 30.8%, respectively) ( Table 2) . HIV transmission among both populations was mostly attributable to high-risk heterosexual contact, regardless of gender. Most of those who were born in the Caribbean were from Haiti (66.9%). Of the remaining Caribbean black people, 18.2% were from Jamaica, 6.3% from Trinidad and Tobago, 3.3% from the Bahamas, 1.4% from Barbados, and 3.8% from other areas of the Caribbean. HIV diagnoses were more equally distributed by country of birth among black people born in Africa (12.2%, Ethiopia; 10.5%, Kenya; 9.5%, Nigeria; 7.1%, Zimbabwe; 6.8%, Liberia; 6.8%, Zambia; 6.2%, South Africa; 6.1%, Ghana; 5.2%, Cameroon; and 29.7%, other areas of Africa) ( Table 2) .
Late diagnosis of HIV infection
Early diagnosis of HIV infection is important both for initiation of treatment, so that the infection will not progress to AIDS, and prevention of the spread of HIV to sexual or drug-use partners. From 2001 to 2006, the percentage of foreign-born black people diagnosed with AIDS within 12 months of HIV diagnosis, regardless of gender, was significantly higher than that of native-born black people (44.5% vs. 37.2%; p,0.001) ( Table 3) . Foreign-born black people aged 20-59 years were significantly more likely than their native-born counterparts to be diagnosed with AIDS within 12 months of HIV diagnosis. Adults aged 60 years and older had the greatest percentage of people with late HIV diagnoses, regardless of place of birth, and nearly equal percentages of native-born and foreign-born black people in this group had late diagnoses. Percentages of late HIV diagnoses were also significantly higher among foreign-born black people, regardless of transmission category, except among female injection drug users. Male injection drug users accounted for the greatest percentage of late diagnoses, regardless of place of birth (Table 3) .
Survival after an AIDS diagnosis
For the 50 states and the District of Columbia, we estimated that foreign-born black people were more likely than native-born black people to survive one year after an AIDS diagnosis (87.2% vs. 84.9%). When gender and age were considered, higher proportions of foreign-born black people who were female, aged 20-29 years, or aged 40 years were likely to survive one year after an AIDS diagnosis, compared with nativeborn black people. Higher proportions of foreign-born than native-born black people were likely to survive three years after an AIDS diagnosis, regardless of gender, age, and year of diagnosis (except for adolescents aged 13-19 years, for whom there was no difference). Of foreign-born black people diagnosed with AIDS from 1996 to 2003 in the 50 states and the District of Columbia, 81.7% survived three years after diagnosis, compared with 74.9% of native-born black people. All differences were statistically significant.
DISCUSSION
Three important differences in the epidemiology of HIV among native-and foreign-born black people emerged from this study. First, heterosexual contact is the predominant mode of HIV transmission among foreign-born black people, accounting for most diagnoses, regardless of gender, and for more than 90% of infections among women. This pattern differs significantly from the native-born individuals, for whom male-to-male sexual contact is the primary mode of HIV infection.
Second, while rates of HIV diagnoses may be greatest among men for both native-and foreign-born black people, the HIV epidemic heavily affects foreign-born black women, whose rate of HIV diagnosis in 2007 was nearly equal to that of foreign-born black men and considerably higher than native-born black women. Third, foreign-born black people are more likely than native-born black people to be diagnosed with AIDS within one year of their HIV diagnoses. This finding supports past research, which has found deficiencies in HIV knowledge, lack of access to health care, and delays in accessing HIV-related testing and care services among foreign-born people. [23] [24] [25] [26] We also found that higher proportions of foreign-born black people survived one year, and three or more years after an AIDS diagnosis. Our survival analysis included people with AIDS whose deaths may not have been due to HIV infection. With the advent of highly active antiretroviral therapy, the lifespan of HIV-infected people has been extended, and the number of HIV-attributable deaths has been reduced. Previous studies have found that, on average, foreignborn black people have better health than native-born black individuals. [27] [28] [29] [30] [31] [32] Foreign-born black people may possess more favorable health-behavior profiles than native-born black individuals, who have higher overall mortality rates attributable to cancer, heart disease, and homicide. [27] [28] [29] [30] [31] Excess mortality among HIV-infected native-born black people due to deaths unrelated to HIV may explain the higher survival among foreignborn black individuals. In addition to these differences, we found variations in annual trends and in the geographic makeup of cases among the foreign-born black population. From 2001 to 2007, annual HIV diagnoses declined significantly among native-born black populations; however, decreases were small among foreign-born black populations. It is unknown whether the decline in diagnoses among native-born black populations directly reflects trends in HIV incidence; analysis of historical trends indicates that HIV incidence among all black people has remained stable since the late 1990s. 6 The majority of foreign-born black people diagnosed with HIV infection migrated from the Caribbean or Africa. This finding concurs with local studies from areas including New York, Los Angeles, and Seattle (King County). [10] [11] [12] [13] Foreign-born people of all races/ ethnicities represent an increasing proportion of both the U.S. population and HIV diagnoses in the U.S. 8, 9 Our findings suggest a need to ensure that HIV prevention and treatment interventions reach Caribbean and African immigrant communities, as they were found to be the most heavily affected by HIV among foreign-born black people.
Limitations
The findings in this study were subject to several limitations. First, confidential name-based HIV surveillance data are available for only a limited number of states in which HIV reporting has been established long enough to analyze trends. Thus, the 33 states included in this analysis represent 63% of AIDS cases and may not be representative of the entire nation. Second, estimates of HIV diagnoses reflect only those cases diagnosed and reported to a state or local health department and may not be representative of new or incident infections. Third, HIV surveillance data from other states with a high percentage of foreign-born black people (including Maryland, California, Georgia, Massachusetts, and Pennsylvania) were not available. 33 Fourth, the findings might be affected by statistical adjustments made for reporting delays and cases with missing risk-factor information. Fifth, the full impact of HIV on the foreign-born black population is likely to be underestimated. Although the national HIV surveillance system case report form includes country of birth, collection and reporting of these data vary, due to absence or misclassification of this information in medical records-a main source of information for HIV case reports. For example, we were unable to determine the country of birth for 24,041 black adults and adolescents (19.4%) diagnosed with HIV infection from 2001 to 2007, and, thus, we excluded these cases from the analysis. Finally, it is unknown where foreignborn people became infected, as information on date of entry into the U.S. and the time of acquisition of HIV is not collected in HIV case reports.
CONCLUSIONS
Our findings indicate that including country-of-birth information in analyses of HIV surveillance data helps to identify important differences between population groups. Given the enormous diversity among foreignborn black people in the U.S., collection of detailed demographic information, including place of birth, is needed in the national HIV surveillance system. Improved ascertainment of country-of-birth information may assist in determining differences in HIV transmission and morbidity among the foreign-born black population. To determine differences in HIV diagnosis patterns among native-and foreign-born black people, country-of-birth data should be included in analyses of HIV surveillance data for states with large foreign-born populations.
Identifying these highly affected populations is critical to ensuring that HIV-prevention funding and services are used strategically. The heterogeneity in the U.S. black population, including important variations in HIV transmission among native-born and foreignborn black individuals, has significant implications for HIV-prevention planning. Future studies should examine differences in cultural beliefs about HIV transmission, prevention, and treatment among native-and foreign-born black people.
Many HIV prevention and care programs currently focus their efforts on particular HIV risk groups, based on race/ethnicity and gender, irrespective of place of birth. Cultural and language barriers experienced by foreign-born people may affect their health status and access to relevant services. A comprehensive approach to addressing health disparities should take into account social determinants of health (structural and contextual factors, socioeconomic status, health-care service access and quality, and environmental factors) in addition to individual-level factors. 34 Program collaboration and service integration will allow for a more comprehensive approach to addressing the health disparity of HIV/AIDS among black people in the U.S. Tailoring HIV prevention, testing, and treatment programs to address epidemiologic differences and social disadvantages among native-and foreign-born black people may reduce HIV transmission in these populations and increase access to HIV testing and care.
